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tert-Butyldimethylsilyloxyallene reacts with aromatic
aldehydes in the presence of BF3.Et20 to give
corresponding aldol products.
The synthesis of aldol products of acrolein and
related systems has received considerable
attention I. Many stereoselective and regiospecific
methods have been developed'. The need for
efficient synthesis of o-methylene-c-butyro lactone
provided the impetus for the development of these
methods. Although Baylis-Hillman method gives
aldol product of ethyl acrylate under mild
condition" but it is not suitable for acrolein,
because it can undergo self condensation. Apart
from one method which uses acrolein anion to give
acrolein aldol product directly" all other methods
use indirect approach requiring additional steps
after coupling'<.
Herein we report the synthesis of acrolein aldol
products by the reaction of silyloxy allene with
aldehydes in the presence of Lewis acid (Eq. 1)
OH
==-",OSiR3 +R'CHO' Lewis Ac~ R,~CHO
Eq.l
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A method for the preparation of silyloxyallene
has been reported in the literature", But a more
direct route via isomerization of silyl propargyl
ether using Brandsma protocol was undertaken'.
Trimethylsilyl propargyl ether under reflux was
treated with catalytic amount of potassium tert-
butoxide, partially desilylated alcohol along With
silyl ether was recovered from the reaction mixture.
No isomerized product could be obtained.
However, when more robust tert-butyldimethylsilyl
group was used instead of trimethylsilyl group,
Note
isomerization could be achieved (Eq.2) under
controlled conditions. tert-Butyldimethylsilyl
prop argyl ether was heated to 130°C under
nitrogen atmosphere and was treated with freshly
sublimed potassium tert-butoxide for
approximately two minutes. The isomerized
product was directly distilled from the reaction
mixture under reduced pressure. Under these
conditions polymerization of siloxylallene was
minimized and the product was obtained in 50%
yield.
t . /'0.......... t-BuOK-8uMt2 510 ~ ~ t-BuMe2 S.iO~.~ Eq.2
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The choice of Lewis acid was important for the
reaction of 5 with aldehydes because any Lewis
acid with more than one coordinating site would
complex with product more effectively and would
promote polymerization. Keeping this in mind
silyloxyallene 5 was treated with benzaldehyde in
CH2Ch at -78°C under nitrogen atmosphere in the
presence of 1.2 equiv. of BF3.Et20. The reaction
was monitored by TLC. On completion of reaction,
the corresponding aldol product was obtained in
69% isolated yield after aqueous workup and
purification. When the reaction was carried out
using 10 mol % of tert-butyldimethylsilyltriflate as
catalyst no product was obtained. However, when
the reaction was carried out using 1.0 mol% of
super silylating reagent tert-butyldimethylsilyl
borontetratriflate" t-BuMe2SiB(OTf)4 70% of the
desired product was obtained. Rest of the reactions
were carried out using BF3.Et20, as t-
BuMe2SiB(OTf)4 did not show any additional
advantage. The results are described in Table 1.
Reaction was facile with o-tolualdehyde and P:
chlorobenzaldehyde. However reaction with P:
methoxy benzaldehyde did not give any product
even at room temp. This may be due to its
decreased reactivity by the para methoxy group.
When aliphatic aldehyde hydrocinnamaldehyde
was used only polymeric material was obtained.
This may be due to a,J)-unsaturated aldehyde
formed in this reaction being more reactive than
hydrocinnamaldehyde underwent further reaction
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Table I-Reaction of tert-butyldimethylsilyloxy allene with aldehydes"















5 p-MeO-C6H4CHO BF3·Et20 No reaction
- c
6 C6HsCH2CH2CHO BF3·Et20 d-
"All reactions were carried out using 1.2 equiv. of BF3.Et20 at _78°C under N2 atm.
bl-mol% oft-BuMe2SiB(OTt)4 was used instead ofBF3.Et20.
"Starting material was recovered
dPolymeric material was formed.
with allene 5 to give polymeric material. As a
result reactions with other aliphatic aldehydes were
not pursued further.
In conclusion, we have described a new
synthesis of silyloxy allene 5 using Brandsma
Protocol. The allene 5 undergoes reaction with
aromatic aldehydes to give aldol products of
acrolein.
Experimental Section
tert-Butyldimethylsilyloxyallene. In a flame
dried 10 mL round bottom flask equipped with
magnetic stir bar and a reflux condenser was taken
5 g of tert-butyldimethylsilyl propargyl ether. It
was heated to 130°C in an oil bath. A pinch of
freshly sublimed potassium tert-butoxide was
added quickly from the top of the condenser. The
colour of the reaction mixture turned dark brown.
Approximately after 2 min reaction mixture was
removed from the oil bath and the reflux condenser
was quickly replaced with a single piece distillation
assembly. The product was distilled under reduced
pressure (20 mm) while keeping the receiving flask
in liquid nitrogen to give 2.5 g of allene (50%). It
was stored in the freezer over anhyd. K2C03 under
nitrogen atmosphere.lll NMR (60 MHz, CCI4): 0
6.46 (t, J = 6Hz, 2H), 0.8 (s, 9H), 0.0 (s, 6H).
Addition of tert-butyldimethylsilyloxyallene
to aldehydes: General procedure. In a flame
dried two necked flask 0.25 molar solution of
aldehyde (1 equiv.) in CH2Ch under nitrogen
atmosphere was cooled to -78°C. After 15 min.
BF3.EhO (1.2 equiv.) was slowly added and the
mixture was stirred for additional 15 min.
Silyloxyallene (2 equiv.) was added slowly via
micro litre syringe. The progress of the reaction was
monitored by TLC. After completion (2-3hr) it was
quenched by adding saturated solution of sodium
bicarbonate and the product was extracted with
ether. The ethereal layer was washed with brine
and was dried over anhyd. K2C03 Concentration of
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organic layer followed by flash chromatography
produced the products in 69-78% yield.
3-Hydroxy- 2 -methylene-S-phenytpropanal',
IH NMR(60 MHz, CCI4) : 0 9.66(s,IH), 7.35(bs,
5H), 6.40(s, IH), 6.l0(s, IH), 5.55(s,lH), 3.50(bs,
IH). IR: 3400,2850,1680, 1480, 1440 em-I,
3-Hydroxy- 2- methylene- 3 -(4-chlorophenyl)-
propanal. IH NMR(60MHz, CCI4) 9.70(s, IH),
7~50(m, 4H), 6.5(s, IH), 6.2(s, IH), 5.65(s, IH),
2.8(bs, IH); IR(Neat): 3600, 3070, 3000, 2940,
2860, 2320, 1700, 1600, 1500, 1450, 1270, 1095,
1020,940,890,835,765,700,670 em".
3-Hydroxy- 2 -methylene- 3- (2-methylphenyl)-
propanal. IHNMR(60MHz, CCI4) 9.70(s, IH),
7.20(m. 4H), 6.2(s, IH), 6.l(s, IH), 5.75(s, IH),
2.6(bs, IH), 2.20(s, 3H). IR(Neat) 3600, 3070,
3000, 2940, 2870, 2320, 1700, 1610, 1490, 1465,
1430, 1270, 1165, 1030, 945, 890, 835, 785, 700,
670 em".
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